The purpose of this paper is to assess the level of accounting risk that banks, in both emerging and recently developed countries, face by using derivative instruments. On the whole, results show that forwards negatively affect leverage risk, the use of swap contracts has negative effect on credit risk, the use of options generally increases risk, and finally the use of futures minimally contributes to bank risk. There is some evidence that forwards and swaps are used primarily for risk-control purposes, while options tend to be used for speculative purpose. The main finding is that banks in the sample do not seem to be at risk by using derivative instruments.
INTRODUCTION
The widespread use and the rapid growth of derivative activities as well as the increase of instability of the financial system around the world has fuelled the debate about whether derivative instruments reduce or exacerbate risk in financial institutions and especially in banks. In addition, emerging countries are the most affected by the recent financial crisis because of the fragility of their financial system and the higher likelihood of their banks to fail. The purpose of this study is to examine whether the use of derivative instruments affects the risk of banks in emerging countries with respect to recently developed countries.
An overview of the literature shows that only two articles have studied the effect of the use of derivative instruments on bank risk: Focusing only on banks from industrial countries Chaudhry et al. (2000) and Reichert and Shyu (2003) find that options generally increase bank risk while swaps decrease bank risk. Indeed, choosing the sample period 1989 -1993 , Chaudhry et al. (2000 find that options increase almost all of the five capital market measures of risk (total return risk, systematic risk, interest rate risk, foreign currency risk, and unsystematic risk) for each bank. In contrast, forwards have no significant effect on any type of capital market measure of risk. However, swaps decrease total risk and foreign currency risk. Extending their sample to US, European and Japanese banks, Reichert and Shyu (2003) used four capital market measures of risk: market beta, interest beta, currency beta, and EVaR during the period 1995-1997. Their results indicate that outside the United States of America, futures and forward contracts have little consistent impact upon the four measures of bank risk, while the use of options increases the beta interest for banks in all three of the geographic areas. On the other hand, both interest rate and currency swaps generally reduce risk.
The study contributes to the literature in several ways -most notably regarding the debate that derivative instruments are risky activities and are implicated in the recent financial crisis around the world. Therefore, the paper allows to check whether banks are at risk or not by using derivative instruments. Moreover, because of the limited number of papers that have studied the effects of the use of derivatives on bank risk, this study also attempts to fill this gap in the literature. In addition, this paper will be the first to provide empirical evidence regarding the effect of derivative instruments on bank risk in emerging and recently developed countries. Lastly, to our knowledge, this paper will also be the first to provide evidence concerning the relationship between accounting risk and the use of derivative instruments.
The aim of this paper is then to explore the effect of the use of derivative instruments on accounting risk for banks in both emerging and recently developed countries. This paper tends to compare results obtained from banks in emerging countries and those collected from banks in recently developed countries. The common results of the overall sample and the two subsamples show that forwards have a negative effect on leverage risk, swaps negatively affect credit risk 2, and futures have a positive but weak effect on total risk. Some experts in economics remain sceptical about the risk effect of the use of derivatives and its implications in recent financial crisis. The findings of this paper contradict this point of view. Thus, despite scepticism about the implication of derivatives in recent financial crisis, regulators should continue to encourage banks to get involved in derivative activities.
The rest of the paper is organised as follows. Section 2 reveals statistics about the use of derivatives in emerging and developing countries. It also presents a literature review of the association between the use of derivative instruments and risks. In Section 3, data and sample are described. Then the model, the methodology and the variables used in the study are specified. In Section 4, the empirical results are interpreted and analysed. Lastly, Section 5 provides summary and conclusions with policy implications regarding the paper.
BACKGROUND 2.1. Overview of the use of derivatives in emerging and recently developed countries
Data from stock exchanges and other financial sources clearly prove a remarkable increase in the use of derivative instruments use in emerging and recently developed countries for the last two decades. As it is showed in Figure 1 , the number of futures and option contracts traded daily in Russian Stock Exchange jumped respectively, from 7,811 and 2,260 on 31st December 2004, to 2,791,666 and 145,993 contracts on 30th June 2011. Observing such statistics undoubtedly proves the increase in the use of derivative instruments in emerging and developing countries during the last decade. Therefore, it is important to study what effect these financial activities have on financial institutions, especially banks and the recent debate about the implication of such activities in the latest financial crisis.
FIG. 1. Growth in the number of option and futures contracts in Russian Stock Exchange
Source: http://www.rts.ru/en/archive/fortsmarketresults.html
FIG. 2. Growth in options trading volume in Israeli Stock Exchange
Source: www.tase.co.il Before viewing literature about the effect of the use of derivatives on bank risk, we present in the following subsection a brief review of papers studying relationship between the use of derivatives by firms and the risk for these firms. Bali, Hume and Martell (2004) demonstrate that there is no significant effect of credit derivatives on interest rate exposure. In contrast, Bartram et al. (2008) deduce that the use of credit derivatives decreases total risk and systematic risk of firms. Also, Chung (2002) finds that using derivatives decreases corporate risk. Furthermore, Hentschel and Kothari (2001) conclude that, compared to non-users, users of derivatives are less at risk.
Relationship between derivative activities and risks: a literature review

FIG. 3. Growth in futures trading value in Turkish Derivatives Exchange
Source: www.turkdex.org.tr
FIG. 4. Growth in futures trading value in Korea Exchange
Source: http://eng.krx.co.kr/ The results of Nguyen and Faff (2002) indicate that currency derivatives reduce the exchange risk for firms. Last year, Clark and Mefteh (2010) found that the relationship between the use of foreign currency derivatives and foreign currency exposure is limited.
Effect of the use of derivatives on bank risk
Concerning banking literature studying the effect of derivatives on bank risk, there is a lack of studies focusing on the relationship. Indeed, only two articles (Chaudhry et al., 2000; Reichert and Shyu, 2003) examined the effect of derivative instruments on bank risk in industrial countries.
The results of the study conducted by Chaudhry et al. (2000) on US commercial banks reveal that the use of options tends to increase all types of bank risks for all US banks. Swaps, in contrast, have a negative effect on bank risk, while, the effect of forwards on bank risk is not significant. Moreover, Reichert and Shyu (2003) find that the use of options increases the beta interest rate for all US, European and Japanese banks, while both interest rate and currency swaps generally reduce risk.
Otherwise, focusing only on credit derivatives Instefjord (2005) deduces that credit derivatives increase bank risk in England. Recently, and without splitting derivatives by instruments Yong et al. (2009) find that the use of derivative activities increases long-term interest rate exposure and decreases short-term interest rate exposure of Asian Pacific banks.
Unpublished papers investigate also the effect of the use of derivative instruments on different types of bank risks. For example, Shanker (1996) finds that the use of swaps, futures, and options reduces interest-rate risk. Choi and Elyasiani (1996) find that options are positively related to both interest-rate and currency risk, while currency swaps reduce exchange rate risk. Finally, and similarly to the study conducted by Yong el al. (2009 ), Hirtle (1996 finds that the use of interest-rate derivatives increases the interest-rate exposure of bank holding companies (BHC). Cyree and Huang (2006) conclude that users and dealers of derivatives have higher risk compared to non-users. The results of Pai and Curcio (2005) confirm that derivatives enhance credit risk and liquid risk exposures of bank holding companies. Pai et al. (2006) find that credit risk exposure is reduced by using interest rate derivatives, but is increased by using exchange rate currency derivative.
Finally, Shao and Yeager (2007) find that the use of credit derivatives as buyer's protection reduces total risk while using derivatives as seller's protection increases risk.
DATA AND METHODOLOGY
Data and sample of the paper as well as the models are described in this section.
Data sample description
Accounting data were obtained from balance sheets and income states from bank websites. The sample is defined by 137 banks coming from emerging (74 banks) and recently developed countries (63 banks). The study covers the period from 2003 to 2010.
The classification into emerging and recently developed countries is based on the list of countries by Human development Index (HDI) used by the United Nations Office in 2010. According to HDI, countries equal to 0.784 are classified as developed countries and countries that are below this index countries are considered as emerging countries 2 . We call recently developed countries those that have been recently considered as emerging countries by United Nations Office. Table 1 exposes the list of banks and their countries (as well as hyperlinks to bank web sites).
The main motivation for choosing banks from emerging countries is the fragility of the financial system of such countries and the higher likelihood of their banks to fail. Choosing to study on recently developed countries is motivated by the fact that such countries have recently been considered as emerging countries and have still had until now fragile financial systems compared to advanced countries. So advanced countries like United States, Japan and those from Western Europe are excluded from our sample. Additionally, no study investigating the effect of derivative instruments on bank risk has focused on banks from emerging countries and also from recently developed countries. In the literature, both the existing articles conducted by Chaudhry et al. (2000) and Reichert and Shyu (2003) were limited to banks from developed or advanced countries.
Sample statistics
The overall sample is composed of 137 banks from both emerging and recently developed countries. Banks in emerging countries represent 54.015% of the total banks, while banks in recently developed countries represent 45.985%. The overall sample is spread over five regions. Europe is represented by 54 banks, Asia by 69 banks of which 17 are from the Gulf States and 9 from the Middle-East. Banks from Latin America are eight. Africa is represented by six banks of which five are from South Africa. Regarding dealer banks, the sample is defined by twelve dealer banks
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Regarding the use of derivatives, forwards are the most used instruments by banks in overall sample. Swaps are the second most used instruments with 128 banks. Moreover, 101 banks are involved in using options, while only 70 banks use futures. The two most used instruments are forwards and swaps with a percentage equal to 89.78% of total banks.
Concerning banks in emerging countries, the most used instrument is forwards with a percentage equal to 94.59% of total banks. With a percentage equal to 89.19% of total banks, swaps are the second most used instrument, whereas, percentages of banks using option and futures contracts are respectively 60.81% and 45.95% of total banks. The most used pair is forwards and swaps with a percentage equal to 82.43% of total banks. As for banks in recently developed countries, all banks use forwards. Except for Arab Banking Corporation Group, all the banks are involved in swap contracts. Moreover, the percentage of banks from Panel B using options represents 90.48% of total banks, while only a percentage equal to 57.14% of banks use futures. Except for Arab Banking Corporation, all the banks in recently developed countries use forwards and swaps.
All these results are detailed in Table 2 . Details in derivative instruments statistics are presented in Table 3 . Concerning the overall sample, the amount of derivative instruments represents 133.25% of total assets covering the period of the study between 2003 and 2010, and with an average bank size of approximately $26 billion. In the sample composed only of banks in emerging countries, the most representative instrument in percentage of total assets is forwards with a percentage in the sample period equal to 40.79%, whereas the percentages of swaps and futures are respectively 36.72% and 32.84%, and finally the percentage of options is the lowest with a percentage equal to 18.98%.
Regarding sample composed only of banks in recently developed countries, the percentage of swaps of total assets is the highest with a percentage during the sample period equal to 87.97%, while futures represent only a percentage of 3.48% of total assets during the sample period.
Compared to banks from recently developed countries, banks from emerging countries use more futures. Furthermore, the use of derivative instruments in banks from emerging countries seems to be more balanced compared to banks in recently developed countries. Furthermore, with the use of derivative instruments, banks from emerging countries seem to be more balanced compared to banks in recently developed countries. Figure 5 Panel A, statistics review reveals that the percentage of swaps in total assets is the highest, followed by forwards. Conversely, the percentages of options and futures are low. From Panel B, statistics on evolution of the four instruments from emerging countries show the net decrease of futures use after the year 2005. Concerning the use of options, there is a little increase during the sample period. However, the use of swaps and especially forwards has jumped continuously. Finally, from Panel C, it can be observed that there has been a decrease in the use of derivative instruments among banks from recently developed countries especially from the year 2004. The percentage of swaps of total assets is the highest compared to the other instruments, while the percentages of futures in total assets are very low.
Methodology
The variables as well as the model used in the study are presented here.
Risk measures
Accounting data are used to find out the volatility of return on assets, leverage risk, credit risk, and liquidity risk. Volatility of return on assets is defined by the standard deviation of return on assets calculated from quarterly income statements. Leverage risk is defined by the annual part of equity in total assets, credit risk is defined by the annual total of gross loans or loan loss reserves on total assets. Liquidity risk is defined by annual total of liquid assets on total assets. Table 4 presents the variables employed in the study along with their definitions and use in previous studies.
Description of variables
The dependent variables are regressed on derivative instruments and control variables. Control variables are defined by net interest margin, size of the bank, and dummy variables reflecting dealer bank and country belonging. Regarding the heterogeneity of the sample, like in the study by Agusman et al. (2007) country dummy variables are included to control for the differences in the banking structure and regulatory environments, and the different economic and political characteristics that may affect the relation between derivative instruments and accounting measures of risk.
Independent variables can be divided in three groups. The first group is defined by the variables of interests which are the four derivative instruments, FWD, SWP, OPT and FUT which define respectively Forwards, Swaps, Options, and Futures. The second group is defined by control variables defined by EQTA, LIQTA, GLTA, LLRTA, NIMTA and SIZE which define respectively capital, liquidity, gross loan, loan loss reserve, net interest margin, and bank size. The last group is defined by dummy variables 
Empirical model
Firstly, the stationarity of all the variables is checked using Augmented Dickey Fuller Tests.
Secondly, random effect panel regression models are conducted for each risk measure as follows:
Where the risk measure is one of EQTA; GLTA, LLRTA, LIQTA, or SDROA. To estimate the parameter values, instrumental variable method defined by two-stage least squares regression is used in order to reduce problems associated with the correlation between the error terms and the independent variables. In addition, the estimation method accounts for heteroskedasticity. Computer software STATA 10 is used to estimate regressions.
The aim is to empirically test the relations between capital market risk measures and derivative instruments. 
EMPIRICAL RESULTS
This section focuses on the empirical relationship between the use of derivative instruments and bank risk. Table 5 describes statistics of variables used in the model covering the overall sample and the two subsamples. Table 6 below presents the parameter estimates from Equation 1 for each of the five risk measures. In this table, it should be noted that insignificant independent variables were removed from the models, and the regressions re-estimated to get more precise estimates.
Descriptive statistics
Regression analysis
From Table 6 , panel A, it is found that the use of forwards negatively affects leverage risk and liquidity risk at levels of significance respectively equal to 1% and 10%. The association between swaps and the two credit risk measures indicates a negative relationship at a level of significance equal to 1%. Options positively affect leverage risk and credit risk 1 at levels of significance respectively equal to 1% and 5%, while the relationship between options and total risk is negatively and weakly significant at a level of significance equal to 10%. As for futures, results indicate that the use of futures positively but weakly affects total risk at a level of significance equal to 10%. Net interest margin positively affects leverage risk, credit risk 2 and liquidity risk but it has a negative effect on credit risk 1 at a level of significance equal to 1%. Size has a positive effect on leverage risk and liquidity risk but it negatively affects credit risk 1 at a level of 1%. The dummy variable that defines dealer banks is negatively significant with leverage risk and liquidity risk at a level of significance equal to 1%. As regards the effect of regressions of country variables, only the variable that defines banks from Indonesia is not significant with any type of risk measures. From Panel B, results focused on emerging countries expose that forwards negatively affect leverage risk at a level of significance equal to 5% and liquidity risk at a level of significance equal to 10%, and it has a positive effect on total risk at a level of significance equal to 10%. Swaps have negative effect on credit risk 2 and liquidity risk at a level of significance equals to 1%. Options have positive effect on leverage risk and liquidity risk at levels of significance respectively equal to 1% and 5%, and negative effect on total risk at a level of significance equal to 10%. And finally futures negatively affect leverage risk and positively total risk at a level of significance equal to 10%. Net interest margin positively affect leverage risk, credit risk 2 and liquidity risk at a level of significance equal to 1%, but has a negative effect on credit risk 1 at the same level of significance. Size has a negative effect on leverage risk and liquidity risk but positively affects credit risk 1 all at a level of significance equal to 1%. The dummy variable that defines dealer bank negatively affects leverage risk and liquidity risk at a level of significance equal to 1%. From Panel C, results limited to recently developed countries show that forwards have a negative effect on leverage risk at a level of significance equal to 1%. Swaps negatively affect at a level of significance equal to 1% the two credit risk measures, but it has a positive effect on leverage risk at a level of significance equal to 5%. While options positively affect credit risk 2 and negatively liquidity risk at a level of significance respectively equal to 10%. And finally, the use of futures has a positive effect on leverage risk and total risk at a level of significance equal to 10% but negatively affect credit risk 1 at a level of significance equal to 1%. Regarding control variables, net interest margin positively affects credit risk 2 and liquidity risk at levels of significance respectively equal to 1% and 5%. Size has negative effect on leverage risk, credit risk 1 and liquidity risk but positively affects credit risk 1 all at a level of significance equal to 1%. As for dummy variables, the variable that defines dealer banks is negatively significant with liquidity risk at a level of significance equal to 1%.
DISCUSSION
This paper aims to clarify the effect of derivative instruments on bank accounting risk. To this end, the main question is as followed: "Using derivative instruments, do banks increase or decrease their accounting risk?" Thus, the major objective of the paper is to determine the risk of banks from emerging and recently developed countries in using derivative instruments.
Interpretation of the results
For overall sample, finding that the coefficient of the association between derivative instruments and total risk is so low confirms that the effect of derivative instruments on total risk is weak. The result about control variables rejects the thesis stipulating that size increases bank risk. In contrast, capital, liquidity, gross loan and net interest margin have no significant effect on any type of risk measures. Consequently, it appears that in general the control variables do not significantly affect the four risk measures. The result about dummy variable that defines dealer banks rejects the thesis stipulating that dealer banks are at risk.
For emerging countries, the result about the dummy variable that defines dealer bank rejects the thesis stipulating that dealer banks are at risk.
For recently developed countries, the result about the variable that defines dealer banks rejects the thesis stipulating that dealer banks are at risk. Finally, deduced results show no strong significance in the association between derivative instruments and total risk. Indeed, dealer and non-dealer banks appear to similarly manage accounting risk.
Summary
To summarize, the overall results indicate that forwards have a negative effect on leverage risk and liquidity risk respectively at 1% and 10% level of significance. Swaps also negatively affect the two credit risk measures at level of significance equal to 1%. In contrast, options have a positive effect on leverage risk and credit risk 1 respectively at 1% and 5% level of significance, and have a negative but weak effect on total risk at 10% level of significance. And finally, futures positively but mildly affect total risk at a level of significance equal to 10%. Table 7 sums up the main regression results about the association between the four derivative instruments and the four accounting risk measures.
Banks from emerging countries Vs banks from recently developed countries: a comparison analysis Common features
Common results of the two subsamples show that the use of forwards has a negative effect on leverage risk, swaps negatively affect credit risk 2, and the use of futures has a positive and mild effect on total risk. There is evidence that forwards and swaps are used for hedging purposes both from banks in emerging countries and those in recently developed countries. Furthermore, it appears that banks use less future contracts especially banks from recently developed countries.
Difference features
Differences between Panel B and Panel C are related to leverage risk and liquidity risk. For banks from recently developed countries, using futures has a positive effect on leverage risk, while it has a negative effect for banks from emerging countries. It appears that banks from emerging countries manage the risk of using futures better than banks from recently developed countries. The use of option contracts by banks from recently developed countries has a negative effect on liquidity risk while it has a positive effect with banks from emerging countries. Indeed, banks from recently developed countries deal with options in a better way. The evidence reported in this study suggests that the use of forwards and swaps contracts reduces risk, options tend to increase risk, and the use of futures contributes minimally to risk. Observing that the majority of banks mainly use forwards and swaps, we deduce that sample banks are not at risk by using derivative instruments.
CONCLUSIONS
This study examines the impact of four derivative instruments (options, swaps, forwards, and futures) on five measures of accounting risk for banks. Bank risk is measured in terms of leverage risk, liquidity risk, credit risk 1, credit risk 2 and total risk. Empirical results using pooled data for 2003-2010 collected from overall sample and two sub-samples. The overall sample is composed of banks from emerging as well as from recently developed countries.
Regarding main results collected from the overall sample and the two subsamples, we retain that in general the use of forwards and swaps decrease bank risk while the use of options positively affects bank risk, and finally the use of futures has a mildly significant effect on bank risk. Overall, it appears that forwards and swaps are used as a hedging tool while options are viewed as playing a more speculative role.
Hence, the implication of derivatives in recent financial crisis should be reviewed. Thus, the ongoing debate that derivative instruments are the principal cause of the most recent financial crisis should be revised. 
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